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(54) AC generator for use In a vehicle 

(57) A voltage regulating circuit is provided in a sin- 
gle mold package, which is attached to a case 61 of the 
voltage regulator 6 directly or by a heat conductive 
material such that it is sandwiched between the case 61 
and a heat sink 84. Conductors which serve as internal 
wirings and form terminals are insert-molded with the 
case 61 of the voltage regulator 6 and a brush holder 69 
to be superimposed upon the case 61 of the voltage 

FIG. 1 


regulator 6. Of the terminals formed in the conductors, 
specific terminals on respective sides are aligned, and 
the brush holder 69 is installed in the case 61 of the volt- 
age regulator 6 in such a manner that they are superim- 
posed upon each other so that electrical connection of 
these elements is effected. 


694 



65, 6M 61 


Q_ 
UJ 


Primed by Rank Xerox (UK) Business Services 


1 


EP0 731 550 A2 


2 


Description 

Background of the Invention 
[Field of the Invention] 

This invention relates to an AC generator for use in 
a vehicle such as a car and, more particularly, to a volt- 
age regulator for an AC generator for use in a vehicle. 

[Description of the Prior Art] 

FIG. 14 is a sectional view of a general AC genera- 
tor for use in a vehicle. In the figure, reference numeral 
1 represents a front bracket, and 2 a rear bracket, both 
of which form the outer shell of a generator. Reference 
numeral 3 represents a rotor which is composed of a 
rotary axis 31 , Randol field cores 32 and 33, a field coil 
34, slip rings 35, and cooling fans 36 and 37 fixed on 
each side of the field cores 32 and 33. Both ends of the 
rotary axis 31 are supported by the front bracket 1 and 
the rear bracket 2 through bearings 41 and 42. Refer- 
ence numeral 5 represents an armature which is held 
between the front bracket 1 and the rear bracket 2 and 
formed of an armature core 51 and an armature coil 52. 
Numeral 6 designates a voltage regulator which will be 
described hereinafter and which is attached to the rear 
bracket 2 and regulates the output voltage of the arma- 
ture coil 52 by controlling the field current of the field coil 
34. Numeral 7 designating a rectifier which comprises 
diode groups 71 and 72, is attached to the rear bracket 
and rectifies the AC output of the armature coil 52. Its 
output voltage is supplied to the voltage regulator as a 
regulated voltage. Connections of these elements are 
effected by a circuit board 73. Numeral 65 representing 
a brush holder for holding a brush 651 , is integrated with 
the voltage regulator 6 as is described hereinafter. 
Numeral 74 represents a fan guide integrated with the 
rectifier 7 as a ventilation flue member for the cooling 
fan 37. 

FIG. 15 is a plan view of the voltage regulator 6 and 
the brush holder 65, FIG. 16 is a partial sectional view of 
FIG. 15 when seen from the top, and FIG. 17 is a rear 
view of FIG. 15. In these figures, reference numeral 61 
represents a case for the voltage regulator molded from 
an insulating material. A circuit housing 62 for housing 
the voltage regulating circuit board 621, a connector 
case 63, a capacitor case 64 for housing a capacitor 
641 and the brush holder 65 are molded integrated with 
the case 61 . A conductor 61 1 is insert-molded with the 
case 61 and serves to wire elements installed in the 
case 61 and form terminals exposed from the case 61 
where required as well as unshown connectors protrud- 
ing within the connector case 63. Reference numeral 
652 represents a cap for covering one end of the brush 
holder 65, 67 a cap holder for fixing this cap 652 which 
is attached to the rear bracket 2 together with the volt- 
age regulator 6. 


The voltage regulating circuit board 621 consists of 
a hybrid IC for mounting an IC chip, fixed to a heat sink 
622 with an adhesive or the like and connected to the 
conductor 61 1 by a lead terminal 623. The heat sink 622 

5 is attached to cover the opening of the circuit housing 
62 which is filled with a sealing resin 68 to protect the 
voltage regulating circuit board 621 . In this way, the volt- 
age regulating circuit board 621 is intended to mount a 
semiconductor chip on a ceramic substrate and com- 

w prises a power element for controlling a field current of 
the field coil 34. Therefore, it requires heat radiation- 
and temperature variation-resistant structures. The volt- 
age regulating circuit board 621 is bonded to the heat 
sink 622 to have a heat radiation structure and, accord- 

is ingly, it requires a lead terminal 623 for its connection to 
another electric circuit. To withstand temperature varia- 
tions, a soft resin is used as the sealing resin 68 fa pro- 
tection so as to reduce stress applied to semiconductor 
parts mounted on the board. 

20 The voltage regulator for a conventional AC gener- 
ator for use in a vehicle structured as described above 
needs to use a soft resin as the sealing resin 68 and the 
lead terminal 623 for relatively long-distance connec- 
tions. Therefore, it cannot be said that the regulator has 

25 satisfactory vibration resistance as a regulator for an 
internal combustion engine for use in a greatly vibrating 
vehicle. Further, there is a production problem that most 
of assembly processes such as bonding of the voltage 
regulating circuit board 621 to the heat sink 622 and sol- 

30 dering of the lead terminal 623 to the conductor 611 
need to be carried out manually. In addition, since the 
brush holder 65 is integrated with the case 61, the 
installation of the brush holder 65 in the generator is 
easy, but the entire regulator must be replaced when a 

35 brush or brush holder is to be exchanged due to a worn- 
out brush, resulting in waste of resources and an 
increased burden on users. 

Summary of the Invention 

40 

This invention has been made to solve the above 
problems, and it is therefore a first object of the inven- 
tion to provide a voltage regulator for an AC generator 
for use in a vehicle which is excellent in vibration resist- 
45 ance, heat resistance and weather resistance and can 
be reduced in size. 

A second object of the invention is to improve the 
maintenance ease of a voltage regulator by separating 
a brush holder from the case of the voltage regulator 
so without detracting assembly ease. 

Another object of the invention is to improve the 
assembly ease of the voltage regulator and the rectifier, 
reduce the number of parts and improve reliability. 

In the AC generator for use in a vehicle according to 
55 the present invention, which comprises a case formed 
from an insulating material and including a circuit hous- 
ing for housing a voltage regulating circuit for regulating 
the output voltage of a generator and a connector case 
for housing a connector as an integrated unit, a brush 
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holder formed from an insulating material, for housing 
the brush of the generator, conductors insert-molded 
with the case, for electrically connecting elements such 
as a voltage regulating circuit, forming connectors 
within the connector case and forming connection ter- $ 
minals where required, an insert conductor insert- 
molded with the brush holder and forming connection 
terminals and internal wirings, and a heat sink for cover- 
ing the opening of the circuit housing and cooling the 
voltage regulating circuit, the voltage regulating circuit is io 
provided in a mold package having terminals which are 
directly connected to the terminals formed in the case 
conductors, fixed to the circuit housing together with the 
heat sink in close contact therewith directly or with a 
heat conducting material, and attached to the bracket of w 
the generator while the brush holder is superimposed 
upon the case. 

Terminals to be insert-molded are provided in the 
brush holder separate from the case of the voltage reg- 
ulator and electrically connected to the terminals of the 20 
wiring conductors which are inserted into the case when 
the brush holder is installed in the case of the voltage 
regulator in such a manner that it is superimposed upon 
the case. 

Further, the cap holder of the brush holder is 25 
molded with the case of the voltage regulator as an inte- 
grated unit and the brush holder is attached to the 
bracket of the generator in such a manner that it is 
superimposed upon the case of the voltage regulator, 
whereby the cap of the brush holder is fixed in a radial 30 
direction. 

Further, a circular arc-shaped flat portion is pro- 
vided in the brush holder so that it faces the blade of the 
cooling fan and constitutes a fan guide together with a 
flat portion provided in the connector housing of the 35 
case when the brush holder is installed such that it is 
superimposed upon the case of the voltage regulator, 
and a ventilation flue is formed between this fan guide 
and the voltage regulator. 

Moreover, the heat sink installed in the mold pack- 40 
age as the voltage regulating circuit can be attached to 
the rear bracket cooled by outside air so that it is in 
close contact with the rear bracket, thereby making it 
possible to enhance the heat radiation effect of the volt- 
age regulating circuit. 45 

In the voltage regulator for an AC generator for use 
in a vehicle structured above, since the voltage regulat- 
ing circuit is provided in a mold package, single in-line 
terminals are connected to conductors which are 
inserted directly into the case, and the voltage regulat- so 
ing circuit is installed such that it is in close contact with 
the heat sink and the case, vibration resistance and 
heat radiation effects are good and the size of the volt- 
age regulator can be reduced. 

Use of the mold package can improve weather 55 
resistance such as waterproof property due to the mul- 
tiplication effect of the sealing resin and the mold resin. 

Further, the voltage regulating circuit and the brush 
can be electrically connected simply by installing the 


brush holder in the case of the voltage regulator in such 
a manner that it is superimposed upon the case and the 
cap holder of the brush holder is integrated with the 
case of the voltage regulator, thereby making easy and 
making possible the automation of assembly work. 

Cooling air absorbed from the hole of the rear 
bracket by the cooling fan of the generator runs through 
a ventilation f It *° between the fan guide and the voltage 
regulator to cool the voltage regulator on the side of the 
fin of the heat sink and flows into the armature ring and 
the air outlet of the rear bracket. 

The above and other objects, features and advan- 
tages of the invention will become more apparent from 
the following description when taken in conjunction with 
the accompanying drawings. 

Brief Description of the Drawings 

FIG.1 is a plan view of a voltage regulator accord- 
ing to Embodiment 1 of the present invention when 
assembled; 

FiG.2 is a partial sectional view of FIG.1 when seen 
from the top; 

FIG.3 is a sectional view of FIG.1 taken on portion 
A-A; 

FIG.4 is a plan view of the case of the voltage reg- 
ulator of Embodiment 1 ; 

FIG.5 is a partial sectional view of FIG.4 when seen 
from the top; 

FIG.6 is a rear view of the case of the voltage regu- 
lator of FIG.4; 

FIG.7(a),(b) are diagrams for explaining a mold 
package used in the present invention; 
FIG.8 is a plan view of a brush holder used in 
Embodiment 1 ; 

FIG.9 is a sectional view of the voltage regulator of 
Embodiment 1 when installed in a generator; 
FIG. 10 is a plan view of Embodiment 2 of the 
present invention; 

FIG.1 1 is a sectional view of FIG. 10 on portion B-B; 
FIG. 12 is a sectional view of Embodiment 3 of the 
present invention; 

FIG. 13 is a plan view of Embodiment 4 of the 
present invention; 

FIG. 14 is a sectional view of the general structure 
of an AC generator for use in a vehicle; 
FIG. 15 is a plan view of a voltage regulator of the 
prior art; 

FIG. 16 is a partial sectional view of FIG. 15 when 
seen from the top; and 

FIG. 17 is a rear view of the voltage regulator of 
FIG. 15. 

Description of the Preferred Embodiment 
Embodiment 1 

FIG.1 is a plan view of a voltage regulator when 
installed in an AC generator for use in a vehicle accord- 
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ing to an embodiment of the present invention, FIG.2 is 
a partial sectional view of F1G.1 when seen from the top. 
FIG.3 is a sectional view of FIG.1 taken on portion A-A, 
FIG.4 is a plan view of a voltage regulating section 
excluding a brush holder shown in FIG.1 , FIG.5 is a par- 
tial sectional view of FIG.4 when seen from the top, and 
FIG.6 is a rear view of FIG.4. FIG.7(a),(b) show the 
shape of a mold package used in the present invention, 
FIG.8 is a plan view of the brush holder of FIG.1, and 
FIG.9 is a sectional view of the embodiment shown in 
FIGs.1 to 8 when attached to the rear bracket of a gen- 
erator. The same elements are given the same refer- 
ence numerals in the above figures including the figures 
of the prior art. 

FIG.1 shows a voltage regulator in which the brush 
holder 69 shown in FIG.8 is combined with the case 61 
of the voltage regulator as a separate unit. In these fig- 
ures, reference numeral 61 represents the case of the 
voltage regulator 6 which is molded from an insulating 
material and includes a circuit housing 62 for housing a 
mold package 8 forming a voltage regulating circuit, a 
connector case for housing a connector to be described 
hereinafter, and a capacitor case 64 for housing a 
capacitor 641 as an integrated unit. Conductors 61 1 are 
inserted-molded with the case 61 and serves to wire 
elements attached to the case 61 and forms protruding 
connectors 612 in the connector case 63 and terminals 
613, 614 and 615 exposed from the case 61 where 
required. Reference numeral 616 represents a cap 
holder for a brush holder which is integrated with the 
case 61 and will be described hereinafter, and 617 an 
attachment hole provided in the case 61. The brush 
holder 69 is molded from an insulating material and 
incorporates the insert conductor 691 which partially 
forms a terminal 693 and electrically connects the brush 
651 and the terminal 693. A circular arc-shaped flat por- 
tion 694 is provided in the brush holder 69 on a surface 
of a side opposite to the side thereof where the attach- 
ment hole 697 is provided. When the brush holder 69 is 
installed in the case 61, the attachment hole 697 aligns 
with the hole 617 of the case and the terminal 693 
aligns with the terminal 613 of the case. Reference 
numeral 652 is a cap for covering one end of the hole for 
accepting the brush of the brush holder 69. The mold 
package 8, as shown in FIG.7(a),(b), consists of a main 
body 81 obtained by molding a substrate forming a 
semiconductor circuit from an insulating material and 
terminals 82 having an in-line structure. A hole 83 is 
provided in part of the main body 81 and, as shown in 
FIGs. 5 and 6, the terminals 82 are bent and inserted 
into holes formed in the terminal 615 of the case 61 , a 
heat sink 84 is bonded directly or via a heat conducting 
material to the circuit housing 62, and then the mold 
package 8 and the heat sink 84 are fixed to the case 84 
by a screw 85 through the hole 83. The space sur- 
rounded by the circuit housing 62 and the heat sink 84 
is filled with a sealing resin. The terminal 614 provides 
connection to the rectifier 7 shown in FIG. 14. 


In the voltage regulator for an AC generator for use 
in a vehicle structured above, the brush holder 69 is 
superimposed upon the case 61 of the voltage regula- 
tor, the attachment hole 617 of the case 61 of the volt- 

5 age regulator is caused to align with the attachment 
hole 697 of the brush holder 69 so that the the voltage 
regulator is attached to the rear bracket 2 of the gener- 
ator. As the result, as shown in FIGs.1 and 3, the termi- 
nal 613 of the case 61 is, electrically connected to the 

io terminal 693 of the brush holder 69 and at the same 
time, the cap 652 of the brush holder 69 is fixed by the 
cap holder 616. As shown in FIG.3, a tap is provided on 
the terminal 613 so that the terminal is screwed with a 
screw 9 for perfect electrical connection. 

is As shown in FIG.5, an end surface 618 of the cap 
holder 616 is made flush with an end surface 631 of the 
connector case 63 and the flat portion 694 of the brush 
holder 69 is also made flush with the end surface 631 
when the brush holder 69 is installed as shown in FIG.2. 

20 As shown in FIG.9, cooling air generated by the cooling 
fan 37 of the generator enters from an intake port 21 of 
the rear bracket 2, passes through the fin of the heat 
sink 84 to cool the heat sink and passes between the 
flat portion 694 of the brush holder 69 and the circuit 

25 housing 62 to cool the armature coil 52. The main body 
81 of the mold package 8 is sandwiched between the 
circuit housing 62 of the case 61 and the heat sink 84 
and radiates heat to the heat sink 89, and the circuit 
housing 62 and the heat sink 89 are cooled by cooling 

30 air, thereby improving the cooling effect of the voltage 
regulator. 

Since the mold package 8 of the voltage regulating 
circuit is sandwiched between the circuit housing 62 
and the heat sink 84 as described above, and its termi- 

35 nals 82 are connected to the terminals 61 5 which com- 
municate directly with the conductors 611 of the case 
61, vibration resistance is improved and weather resist- 
ance such as waterproof property is also improved by 
the multiplication effect of the moi d resin covering the 

40 mold package 8 and fif^sealin^ r ®^|^' ^ 1***^ 

Embodiment 2 

FIG. 10 is a plan view of Embodiment 2 of the 
45 present invention, and FIG.1 1 is a sectional view of. 
FIG. 10 taken on portion B-B. In this embodiment, the 
terminal 613 is exposed on the surface of the brush 
holder 69 around the attachment hole 617 of the case 
61 and the terminal 693 is exposed on the surface of the 
so the case 61 around the attachment hole 697 of the 
brush holder 69. Further, the conductor 619 required to 
be grounded is structured the same as in Embodiment 
1 and provided in the case 61 near the attachment hole 
617 on the side of the rear bracket 2. In this embodi- 
55 ment, the case 61 and the brush holder 69 are attached 
to the rear bracket 2 in such a manner that they are 
superimposed upon each other and fastened with a 
screw 91 so that the terminal 613 and the terminal 693 
are press contacted to each other, thereby effecting 
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installation and electrical connection between these ter- 
minals at the same time. 

Embodiment 3 

5 

FIG. 12 is a sectional view of Embodiment 3 of the 
present invention. This embodiment is characterized in 
that the cooling fin of the heat sink 84 is eliminated and 
the heat sink 84 is attached to the rear bracket 2 directly 
or through a heat conductive material so that a top sur- 10 
face thereof comes into close contact with the rear 
bracket 2. Heat radiation is the same as in Embodiment 
1 or Embodiment 2 except that heat is transmitted to the 
rear bracket 2. According to this embodiment, the size 
of the voltage regulator can be reduced to such an is 
extent that it is flush with the fin of the heat sink 84. 

Embodiment 4 

FIG.13 shows the positional relationship of the ter- 20 
minals 614 shown in FIG.1 or 4 as Embodiment 4. As 
shown in the figure, the terminals 614 are arranged 
symmetrically at an angle of 02 from a line passing the 
center of an axis from a position apart by the same 
angle of 01 from both end portions of the fan guide 2s 
which is formed by the end surface 631 of the connector 
case 63 and the flat portion 694 of the brush holder 69, 
i.e.. a line passing the center of the axis and dividing the 
fan guide into two in a circumferential direction. The fan 
guide 74 provided on the rectifier 7 shown in FIG. 14 has 30 
a circular arc with an angle substantially twice as large 
as 61 and is formed along the entire circumference by 
the flat portion 694 of the brush holder 69 and the end 
surface 631 of the connector case 63. Different types of 
rectifiers can be combined with the voltage regulator by 35 
setting the positions of the terminals 614 for connecting 
the rectifier 7 as described above. 

Since this invention is constituted as described 
above, the following effects can be provided. 

Since the voltage regulating circuit is provided in a 40 
mold package and fixed to the circuit housing of the 
case together with the heat sink with a screw, and a sin- 
gle in-line terminals are directly connected to a terminal 
formed in the conductors, vibration resistance and heat 
radiation effects can be improved, the size of the voltage 45 
regulator can be reduced, high reliability can be 
obtained, and the size and weight of the generator can 
be reduced by downsizing the voltage regulator. 

The brush holder is separated from the voltage reg- 
ulator to enable integration of the fan guide with the so 
brush holder and the cap holder with the case of the 
voltage regulator. In addition, when the the brush holder 
is installed in the case in such a manner that it is super- 
imposed upon the case, electrical connection is effected 
at the same time, thereby simplifying assembly work, ss 
making possible automation of the assembly of the volt- 
age regulating circuit and connection of the single inline 
terminals, and reducing a maintenance burden on 
users. 


Further, the brush holder is separated from the volt- 
age regulator so that a ventilation flue can be formed 
between the voltage regulator and the fan guide, 
thereby further improving the cooling effect of the gen- 
erator itself. 

Claims 

1 . An AC generator for use in a vehicle comprising: 

a case formed from an insulating material, 
which includes a circuit housing for housing a 
voltage regulating circuit for regulating the out- 
put voltage of a generator and a connector 
case for housing a connector as an integrated 
unit; 

a brush holder, formed from an insulating 
material, for housing a brush of the generator; 
conductors which are insert-molded with the 
case, electrically connect elements such as the 
voltage regulating circuit, form connectors in 
the connector case and form connection termi- 
nals where required; 

insert conductors which are insert-molded with 
the brush holder and form internal wirings with 
the connection terminals; and 
a heat sink for covering an opening of the cir- 
cuit housing and cooling the voltage regulating 
circuit at the same time, 

wherein the voltage regulating circuit is pro- 
vided in a mold package having terminals which are 
directly connected to terminals formed by the con- 
ductors of the case and fixed in the circuit housing 
together with the heat sink directly or by a heat con- 
ductive material, and the case and the brush holder 
are attached to the bracket of the generator in such 
a manner that they are superimposed upon each 
other. 

2. The AC generator for use in a vehicle according to 
claim 1, wherein 

a cap holder for fixing the cap of the brush 
holder in a radial direction is molded integrated with 
the case having the circuit housing for housing the 
voltage regulating circuit and the connector case, a 
circular arc-shaped flat portion is provided in the 
brush holder such that it faces a cooling fan of the 
generator, and this*circular arc-shaped flat portion, 
an end surface of the cap holder and an end sur- 
face of the connector housing form a fan guide of 
the cooling fan. 

3. The AC generator for use in a vehicle according to 
claim 1 , wherein 

a circular arc-shaped flat portion is provided 
in the brush holder such that it faces a cooling fan 
of the generator and a ventilation flue is formed 
between the circular arc-shaped flat portion and the 
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circuit housing for housing the voltage regulating 
circuit so that cooling air passes through the fin of 
the heat sink to cool the voltage regulating circuit. 

A voltage regulator for the AC generator for use in a s 
vehicle of claim 1 , wherein 

the heat sink is attached to the bracket of the 
generator directly or by a heat conductive material 
so that it is in close contact with the bracket. 

w 

The AC generator for use in a vehicle according to 
claim 1, wherein 

the terminals connected to the conductors in 
the case are provided on the side of the case facing 
the brush holder and the terminals connected to the is 
conductors in the brush holder are provided on the 
side of the brush holder facing the case, and the 
case and the brush holder are installed in such a 
manner that they are superimposed upon each 
other so that these terminals are electrically con- 20 
nected. 

The AC generator for use in a vehicle according to 
claim 1 , wherein 

a circular arc-shaped flat portion is provided 25 
on end surfaces of the brush holder and the con- 
nector case to form a fan guide of the cooling fan of 
the generator, and, out of the terminals of the con- 
ductors, terminals to be connected to a rectifier are 
located at a position where they are symmetrical 30 
about a line passing the center of the axis of the 
generator and dividing the circular arc-shaped flat 
portion into two. 

35 
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